INTRODUCTION
Let X = (Xt, PX) be a right Markov process with state space E and transition semigroup (Pt)t>o. Let m be a conservative excessive measure of X ; in particular, m is a-finite and invariant : mPt = m for all t > 0. Recall that a Borel set B is m-polar provided oo) = 0, where TB := inf{t > 0 : Xt E B ~ is the hitting time of B by X. We shall prove the following quasi-sure form of the celebrated Chacon-Ornstein ratio ergodic theorem [9] . Since m is a-finite there is a bounded Borel function q > 0 on E such that m(q) The original ratio ergodic theorem of Chacon and Ornstein is a discretetime result to the effect that P~ f / P~g converges m-a.e oñ~~ o pkg > 0~, whenever P is a positivity preserving linear contraction operating in Ll(m). It is a straightforward matter to apply the Chacon- Omstein theorem in the present context to deduce the weaker form of (1.2) in which the exceptional set B is m-null; c f. [5; Thm. 11.1] . Refinements of this basic result, wherein it is shown that the exceptional set B is at worst msemipolar (i.e., E B for uncountably many t > 0) = 0) have been discovered by Fukushima [20] and Shur [39, 40] [12] . (Actually, Fukushima shows the exceptional set to be m-polar under the assumption that semipolar sets are m-polar, an assumption which is satisfied if (Pt) is symmetric with respect to m, or nearly so: [17; (4.13) ].)
In these works the ratio ergodic theorem is deduced from a continuous-time version of Brunel's maximal inequality [8, 2] , which also allows for an explicit description of the limit as in (1.2) . See [10] for a description of the limit in the original Chacon-Ornstein theorem, and [27] for a proof of the identification via Brunel's inequality. Neveu [34] has shown how an amplified form of the filling scheme of Chacon and Ornstein leads to a rapid proof of the ratio ergodic theorem in discrete time. Inspired by this work, and that of Rost [37] [20, 39] ) to assume that the functions f and g appearing in Theorem (1.1) are bounded; the relaxation of this hypothesis was achieved in [40] only by means of fairly delicate arguments. As a bonus, we deduce from (1.1) a sharp form of Brunel's inequality (Theorem (4.11)), improving (in our specific context) on the analogous results found in [3, 14, 16, 20, 39, 40] .
After developing the basic properties of the continuous-time filling scheme in section 2, we briefly discuss the invariant a-algebra in section 3. Section 4 is devoted to the proof of Theorem (1.1). Further applications of the filling scheme appear in section 5 (where we present a generalization of Mokobodzki's local limit theorem) and in section 6 (where we present the "abelian" form of the ratio ergodic theorem).
In the remainder of this section we describe the context in which (1.1) [23] or [38] . Briefly Neveu's presentation [34] of the filling scheme. Our point of departure is Meyer's observation [27] In the following lemma we record some well-known consequences of the hypothesis m E Con. For proofs see [7] and [24; [35] , Neveu [33] and Metivier [26] . D As a corollary of Theorem (1.1) we have the following sharp continuoustime form of Brunel's maximal inequality. As noted in section 1, Fukushima [20] and Shur [39, 40] based their proofs of the "semipolar" form of the ratio ergodic theorem on weaker forms of this inequality. We leave it to the reader to verify that, conversely, Theorem (1.1) can be deduced from Theorem (4.11). 
